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SOLUTION: In this semiconductor laser element, at least an n-type first 
cladding layer, an active layer and a p-type second clad layer are 
laminated on 

an n-type semiconductor substrate, an n-type current blocking layer having 
a 

stripe shape and a groove-shaped defect part is laminated on the second 
clad 

layer, and at least a p-type third cladding layer is formed on the current 
block layer, including the stripe shape and defect part. The second clad 
layer 

is set to have a p-type impurity concentration of 3×1017 cm-3 to 
2×1018 cm-3. 
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L. ffi«&Si:LT»4H 2 Se^5-fiefflLfc. 

[0040] m&<ov/iu*fritt(ttfflti& 

mzr>\, ~>X cOt- ^ 5: H 2 tijrt „ HJCVDaTAlxGai-xA 
s (X=0.5)S:750 , CT^^LJt^«OTMG. TMAtfWl^rt' 
^iftcOCt J: SplA^^^y K^ttiftlSSJi . V/ 

tt^20«TiT'«T$ & i: . Ig^JS^iiit^l*^ 
tStV^rajS^&O. ^460~120-efroTVvfe„ 
ffi^Lfeidfc. t3£*pS^I«Bji: LffflV^TV^Zn 
Jfi©^^OgW)SlS^f<0l»iaiS^#!fe». Wife 

mimnm^mctz. t^jmm^x^ti. * 

ZX\ ±EV/iii^Ht**feaiS^iiit^ito4it=5r 

[0041] 07^0^:7* F'J 

-^ffv\ Xh^^TttWnyf-yrvX^fiOSr^L 

)feft. n-fSl,m2,S53*8£yo.y^^68.69,70^T 

y : E-T^x yf-y^srcx-/^>'^-rs. ci<?)|gp 

-AlGaAsX yf-y^X h yTg67(CXyf 

t>fc=5:V>*^ t L<li#&£x^f-i/^-F<0/h$< 

•y^S68,69.70<?5*S:X>y^y^L. Xh^'fTliWSr 
4.0Mnt^rl.^TX-/f-y^«:lT-5fe. 7-yHSr 
fflV^TX F TftCO p-AlGaAsX y h y 7m 

75rx-y^-y^L. wm^ix^y^yy^x^som 

*Lfe. 

[0042] mz^ LPETl>-Al,Gai-,AsSS3^5>y ¥S 

(x=o.5. mm.ou*. ^vOTwrnxwcm-tm* p 
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1 1 



1 2 



- 3 )72£#lfcgU: (08). CKWE-Cli. Xhy-iT 
<r>ma^Hzmtti L P -GaAsx e?*- h i!66***ra 

mt-fim. 800iCT100^O*-yl'H^ISSr^t3t. 
nS:7n-y?JI££TGaAsJIfc-tSfc. i§#fcx»/f-y 

£.f£± btcb' LX » ^-tci oTJi. atftDX h 5 A 7 10 

~fn »/ ?m<?>±.T£ n-AhGai-»AsmSfc7n . y ?Jf(X=0. 
1. !S0.1/zi)68,70ftSii:-C. x 7 f>-/a<* 

LPEjfcg?) p - AlGaAs? 5 -y KJ171 b . p-GaAs* -V-yT 
«72c0^t^fcttMgS-<£JHLfc. ,I<D*S*. P-AlGaAs 

^ 5 »/ h«65o^ h rrtJi. yttjct i s »j r 

jiS4xl0 1 7 c ,-3 {= ^LT. MgcDj£fMcJ:')lxl0i8c«-3 

547ft£.&x-tzztwx'Z. immt. ismssm 20 

[0043] zcomscoimzmmiz^ mamizx*) 
Uf&&-r& zth %mmxt>z . wumzinzmm 

Jiwi3//.t ut. j£Sjas{i7oo^ct u ^tmzzn 

blKZbfrb. p-AlGaAsS52?7>y FJI65<0*b7 

-AlGaAs?7y Kfl65cO«^fr^@2 {C^r^-^^ 
&V/IIIJt2:20i: d f^'J7i6Jg£7xl0i7c.-3fcL 

m&vpmimmimfeb us. ^^-^«a«8s 



ffi«^?rH0CVD-Cff-5t^tt>V^TtlJ6'^ 
[0044] ^3<7)Ig"CH^5:»i.^'>xyN<0SK 

^Mzftf$Llt:Xhy4Tmb<mmifol l z. 

[ 0 0 4 5 ] 0 1 ii*$mm<vtm#u-ifm?<v*& 

[0046] Z<rm£lJmt:®^Zi)F&lti&®m<r)¥ 
iftW-ftfll m$m*:250vbLX. « 
35mA. 3t*i)5*^(Offi»SsE*l50mA. $6g&R785n 

%tm&£&^xi>n&iffo£3tt&mwmx3& 
- . mxmxio- bwgm&mm&tit:. mm 

tt«9B£fc %Z*H i #&£i3^X fc0.3 b 

Tbifi:. ZtM. p-AlGate??7FJ|£££9<-r 

ra^wifcv-ir*? 4 i t tfvz 4 . 
a*:. sm±Tfiay j{22om^«^Ti meBwm&x- 

3$£L"CVVfc. p-AlGaAs? 7 -y Hi^MnS^ 

[0047] ifcfc. ««8fi£2 0 0jt/«i:U p-AlGaA 
s?5-yFJ165. p-GaAsXbrihK-M66. fcitf. p 
^lGaAsXyf-y^XhyTJl6 70lfcg3H ! l 1 £. V/III 
itlO. 2 0. 3 0. 6 0 1 Lfc^«s^— f^gcOi 

SlopSr^f 
[0048] 
[fell 



IopCmA) 






1 


2 


3 


4 


5 


V/IIIfc 


10 


60.7 


61.0 


61.5 


67.6 


5R9 


20 


40.3 


43.7 


40.4 


42.7 


41.S 


30 


40.7 


40.9 


40.9 


40.9 


40.3 


60 


44.0 


42.4 


44.3 


45.0 


42.3 



[0049] mtetJW>tf s %i. 3 fc. V/IIIJtl 0TCO 

wmfiLiop#¥wttMX'$> Os v/ii iib2o^s6o-e^>ffi 

^fut. 09tV/IIIJti:3l£!lJ^5iiW^DSaMIJ£lop( B 
A) t^fflHIr^r. 

[00 50] Sfet:. v/iiiJt#io<DJ&£fc:l±. S^ffl 



[0051] V/IIIlt60<O^(C«. 02J: o . ^ 

mw<?mj^.oxio"tx-mTb%hzbtf*> i o. t 

it. 01O*»^, *-v'J7»g{i2.0xl0 1 ''cB-3JaTi& 
h%&Whb« ZCOfzib, p-AlGaAs? 5 -/ Hfl 6 5 ^ 

ms#nS'\fcK!i&ri>*ji#. 5iiiisfi't»ijg8i4 

[0052] «±<0«ir«SSi 0 . V/IIIlk5r20*^50 
fc-TSClfcT, ^Ftt!|*imS2r3xl0 1 7c«-3~2xi0 18 c« 
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- 3 fc-c#. wmmzmv^m^^m^v-^m 

[0053] (mm2 > mz. v -/ ^mm^^m^ 
-■rmw&mtm 1 3~ 1 6 tm^xmrntz . - 

tf>WT1i. 05fc*U:¥#tta«53fc LTn-GaAsg 
«160£J8^£. SSiaSi^OO-TSOiCt^Jf. H13 
tS^i o fc. n-GaAsSS160(Cn-GaAsy<-y 7 r H 01 
JP).5jui. *-vU7iiglX10 18 ci-3)162. n-Al,Gai-, 
(ism??-/ KJi(x=0.5. JOT2.7ju«. *-vUT&g8 
X10> 7 or»)163, Al,Gai-,As7>K-7':KP#F r ?Stt» 10 
164. p-AliGai-,AsgS2:75>y KJf(x=0.5. SffO.18 
//■)165. p-GaAsXt-»hK-he(®Ji0.003^i)166. 
p-Al,Gai-,AsSB:?7>y FJf(X=0.5. Jl*1.4/*«)16 

7. p-GaAs^-v<yT«(SP0.6jui) 168SrJ8fc:«l8-r 
£ tf)i&£<7) P -AlGaAsm2 ? 5 y Hffl 165W{£^# 

{±. ffi^WWIIIi&II^fcVfitKfit^^Ht (V/III 
it) tmTh&coizftLXTOkLt:. a>t. pSFtti 
fcLT«2. IIIB^afcAlcOftJ&grc&STMG. TMA05T 
;^^-fk;«!KOCSrfflV>7t. .rc0i£Op-AlGaAs3l2:?7 
•yK«165cO^*^ (C^) UflxlO^cr^fc-o 20 
fc. p-AlGaAs^3^7>yH«167<OpS^tt14KC 
liZ n £JflVVfc. n-GaAs/N*-/7rSl62i>J:tXn 
-AlGaAsH 1 ? 5 -y KJ|163**t^U^*88j{iSi i: U 

[0054] zzx. mmnvu\^)vvctvmm& 

\iZ.r>WX0>T-9*mi 2fcjjcf. MOCVD^-CAl.Gai-.A 
s (X=0.5)£15ffCX)8&Ltzi&&<mV£^ mff)T^)V 

imvDciz i h p ma -/ 9 7=7 *7 v Y^mmmt. v/i 

Ilt/HtA^T-r&fcitSirrS. U6»U V/III^Jt 
^O&TfcffiTStfSi:. IS.&Jfc^ffifcjish^ t h 30 

fcv^fsjstf&o. t£#«:6o~i20T-fi : o "tv^t. fra 

JJ2V/1 1 1 *^Jt£l&F B j£JMfcj^c7A 1 fcniOfil 

VKSrfafflUTt. i^*A,. 7^*/MblSj<OC£JJ,l,v$\ 

[0055] Si0 2 &£P-CVD (T^XVCVD) & 

fc,fcoT*^yTJfl68£lS£»Jj£-f6. *LT. 7t 40 
b U V ^97 < -k 7 vgttJHtubXy ^y^Ki 0 . 

47tt (H40*c«. t>y^-800/i«) tf)Si0 2 &170£»(£-r 
S. %<Mk. l^^UKRTA : Rapid Thenal Anneal) 

ffitcJ; 0 . 90o-c-no^-iac?5SijftS ^ 3 itCio 

T . SiOz X h 9 4 7l70<OiiT^*^#Fffittm64<7>*S 

SWsfc£f?v\ Jgffi5ggi«i7i£jBj£-t&. ^ofcS. s 

i O2 l&Dft 0 tcsi NKSrfflV *X i> X V 
[0056] *<D&. Si0 2 &170£Bfc£U 7 * h V V 

^5 7 4 -fcj -> T . 015t:^-ti 5 K . agBMi£17 50 
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•t2>. ZLX. P^aAs*^7*Jfl68i:p-AlGaAsgB?7 
•y K«167Sr«ffi^<OX.yf-y^arrx»/^y^-f h. 
ZCOtZ^ p-AlGaAsgl3?5 y FJ1167«. mWO^uvti 1 

7 >y HJI167&7 <y»£fl§WCX.yf->'7Y&. <I 3 L 
t, 3B?7-yK«167:K>&6Xh747l£oy-/v£ 

[00 57] ifcfc. 016fcjjrf «k d C. MOCVD&T 
n-AI,Gai-,AsBiS7O y^®(X=0.7. SWI.O/zb. ^r-V 
UTj§e2Xl0i8cB-3) 190, n-GaAs«S[7o-y^»(« 
W).6*ei. ^^»J7mS2Xl0i 8 cr3) 191. p-GaAs^Fffl 
-ffcfl(«ff0.4jLti. ^^'JraS2xiO ,8 cr3) 1925rS 

[00 58] 7*MIV^97-*-*fffc\ 0 

\6iz^rtX o tc . U-y >Ltfcjfcg Lfe«S7o -y ^ 

yf-y^-exyf-v^BfSU. Z<r>±.\iZ. MOCVD 
ffifc:«fco-Cp-GaAs3y^^hJl(0S*-f) S-jS^L 

[0059] ±iB<oig-ca y ^ ? h«^-p<os^& 

xAOJP$£l00;ttmt;:Lfc&. ^x^Onfflli: pfflcO 

tgmmioco'tt&x'^mftmzfiw mvmiztm 
[0060] <r mm^v-^m^a^wkmirxi ? 

r4Mi. 01 ltC^-taOTfco^. 
[0061] ^iOSSit^rft^ffl^T^LTt^ffiit^ 

fWFf-x-tt.. ^mmm^mkLx. mm 

€27mA. 3taj*90iWI^)SK«sE*595mA. $jg»fi78 

5n»tv^^»^W-imtt* J lfiSeJ:<^ti/v:. i 

fc. ( COD : Catastrophic Optical Dan 

ge)tcJ:|,3Kaj*IS#U^;Hi250i*)t. *£3Hfi*q§*> 
tut. 

[0062] UMcnfztblC. p-AlGaAs^2 VMb 

lt. cxi±%<mwxoiz7ni:JmimiiaLtim$: 
^. z<o*m#u— fm^xn. mgrnzmoumk i 

T. fSJgHfi30~35mA. staj^SOnM^oaatt^lOS 
-120mA. iag^779~785n«T-J) 0 . #tt<0®ft:. A 

t»150i*i:. /Jv£=5Hre*r>Jt. 
[0063] (HiS0i3 ) *HiiS0!fc*>tti.^*l— 
^mummXffli. p-AlGaAsm3 9 9 v KJH67W& 

0. $mm2Xte. vmmtiummkwut 

(V/IIIlt) Sr60tL. pS^iffi^t LTZn^fflV^ 
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1 5 

(V/IIIit) SrlOfcU pWffiftntLX. MlGaAs 

8*2?7-y Ymmtnmz. iiii&oGafcAicDfit&s-c 

m3??v Ymmvftwmg. < cm) a. 0 1 2 

jK>*>a»SJ:-3fc. 2xi0 ll 'cr3Tj>->;fc. 
[0064] ^iJ^rffrfcLfc^ttlx-- 

gfflli&Zmutt LX. SHIB«26mA, 3KHJ^9 
OmWKKOlgiWKfc&^mA. $|fi»£785i»fc V^&ff 

*>fl£:. HJu Hfc0!3tf>¥#ttP— Hit 
0!2O¥#ttl— 1f3!^P «k 0 i Jiff S3mttt##£fi. 

mil ^mmmwv-^m^mm^t^- 

[02] *!6BB<0C^-vl)T«SV/IIIJtfic»tt^7 20 

[03] (a~b) mmr^m^-^n^-a)mmm 
h. 

[04 ] (A-C)^«cl^-ifiOSiSlSST'*)S . 

[05] wa^smfflBg^s^^BT-*) & . 
[06 ] *m<omm 1 <^i«cp— rsraMxt 

fcmrg0T*s„ 

[07 ] *mi<rm&m 1 m?<?>mm 

i:18tie0-CJ>S. 30 

[08 1 *m\<rmm 1 <ow*p-ifs?«o«ig 
fcf8sig0r*s. 

[09] vm\)tt^*5m<mwm.t<tfm 

[010] *«!ftilgfc*^y7na£fc»fflBI£^ 

[0ii] xmtn^ftu-^Tcommmmb 

[012] *!&BHtf)0* ^ y TjgSV/I HlttSfftt^ 
yVXfoh. 40 

[013] *HB8tf>Httfl20#SttV-- !fiS£-?<Og 
jtlS0TftS. 

[014] *%BB<r)||te0|2tV|^«cV-»f^cOS? 
JtIS0T*S. 

[015] *!|HBOllSS0l2<O^«cV-1fSi 1 WS 
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)tIS0T'i)&. 

[016] *m&mm 2 <r>*mfcv~-*m=?<m 

iSlS0T*&. 
[fiF^OHHH] 
10 n-GaAsj£& 

12 n-GaAsA-y^rB 

13 n-AlGaAs? y v KJI 

14 AlGaAsStt® 

15 p-AlGaAs? 5 y KJ1 

16 n^3aAs^^S7'^ y 

17 p-AlGaAs? y v KJf 

18 p-GaAs^r-v yT"® 
40 X.v+>7-?X9 

50 ifflSAi 

51 Jfcgg 

52 ^x^tok?'— 

53 ^SfcffiS 

54 b— 

55 M^yr 

56 y-hK;^ 
60 n-GaAsSK 

62 n-GaAsK-y^rJf 

63 n-AlGaAs^l^^ y Kl 

64 AlGaAsSttJf 

65 p-AlGaAs&2? y y VM 

66 p- GaAsXtthK-M 

67 p-AlGaAsljfW'ytWl 

68 n-AlGaAs£Sl7oy71 

69 n-GaAs^T'o y ^B 

70 n-AlGaAs^^Oy?! 

71 p-ALGaAs3£3? y -y 

72 p-GaAs^E-ryTJf 
160 n-GaAsSSE 

162 n-GaA&K>y:7rJI 

163 n-AlGaAsSfil:??-/ KB 

164 AlGaAsM^#F}SttS 

165 p-AlGaAsS*2?5-/ KJ1 

166 p-GaAsXbf-t^— hi 

167 p-AlGaAsgB:?7 y KJf 

168 p-GaAs^r-v vTM 

171 ffiffiSSBS 

180,181 X-yf-y^VX? 

190 n-AlGaAs(KS7'o-y?Ji 

191 n-GaAsStSyny^l 

192 p-GaAs¥jHfcJf 
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n 100 120 140 180 



[03] 



[04] 





Sel<- 




pS*2*:?*Mi 16 


ZnK-7 


mnm 


oB«l^*l*i 13 
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-7 



O) 



Se 
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[H5] 



[06] 





x^Alhis x**- vara K T7Ti 67 



[08] 



[07] 




B-/t97T«S 




wi»7r| B 




1 67 
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[H12] 



[013] 



1jOX10» 



UOX 




i ao 



167 
1 66 
105 

109 



nWW1 1 82 



1 SO 



V/Ufc 



rai5] 



[016] 




100 

107 

100 

1 88 

104 

100 
102 



100 




100 



F*— 5F045 AA04 AB10 AB17 AD11 BB16 

CA12 DA53 DA59 
5F073 AA13 AA74 AA83 RA04 CA05 
CB02 CB19 DA05 DA15 DA22 
DA31 DA35 EA23 EA28 



